Journal  of  Forensic  and  Legal  Medicine  18  (2011)  21-22 


ELSEVIER 


Contents  lists  available  at  ScienceDirect 

Journal  of  Forensic  and  Legal  Medicine 

journal  homepage:  www.elsevier.com/locate/jflm 


Short  report 

Study  of  DXS9895  and  DXS7130:  Population  data  from  North  of  Portugal 

Raquel  Carvalho  MSc,  PhD  Student3  *,  M.  Fatima  Pinheiro  PhD,  Forensic  Expert b,cd 

a  Oporto  University,  Porto,  Portugal 

b  National  Institute  of  Legal  medicine,  North  Branch,  Portugal 
c  Fernando  Pessoa  University,  Porto,  Portugal 

dICBAS,  Abel  Salazar  Institute  for  the  Biomedical  Sciences,  Porto,  Portugal 


ARTICLE  INFO 


ABSTRACT 


Article  history: 

Received  29  September  2009 
Received  in  revised  form 
25  October  2010 
Accepted  24  November  2010 
Available  online  8  December  2010 


Keywords: 

North  of  Portugal 
X-STRs 

Population  data 

DXS9895 

DXS7130 


The  study  of  X-chromosomal  short  tandem  repeats  (X-STRs)  can  complement  data  obtained  with 
autosomal  and  Y-STRs.  This  population  study  only  concerns  two  X-STRs  in  order  to  add  complementary 
data  obtained  with  other  X-STRs  already  studied  by  our  laboratory.  DXS9895  and  DXS7130  were  used  to 
study  a  population  sample  of  North  of  Portugal  (101  female  and  118  male  samples).  DNA  was  amplified  in 
a  multiplex  reaction  mix  and  the  automatic  detection  was  performed  using  capillary  electrophoresis. 
Allele  frequencies  and  several  forensic  parameters  were  calculated. 
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1.  Population 

A  total  of  219  healthy  and  unrelated  individuals  (101  female  and 
118  male  samples),  from  North  of  Portugal. 

2.  Methods 

2  A.  DNA  extraction  and  amplification 

DNA  was  extracted  from  blood  samples  using  the  Chelex® 
method1  and  purified,  if  necessary  (when  the  sample  failed  to 
amplify  in  PCR  reaction),  using  a  modified  organic  phenol- 
chloroform-isoamylalcohol  method.  DXS9895  and  DXS7130  were 
amplified  in  one  multiplex  with  previously  designed  primers2,3 
using  Qiagen  Multiplex  kit  (Qiagen).  PCR  was  performed  in  a  total 
volume  of  10  pL  containing  5  pL  of  2  x  Qiagen  Multiplex  PCR  Master 
Mix  (Qiagen),  1  pL  of  10 x  Primer  Mix,  3.5  pL  of  distilled  water  and 
0.5  pL  of  template  DNA.  The  final  primer  concentration  in  reaction 
mix  was:  DXS9895  (0.5  pM)  and  DXS7130  (4  pM).  Thermocycling 
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conditions,  using  GeneAmp®  PCR  System  9700  (Applied  Bio¬ 
systems)  were:  an  initial  denaturation  for  15  min  at  95  °C,  followed 
by  10  cycles  of  30  sec  at  94  °C,  90  sec  at  60  °C,  60  sec  at  72  °C  and  20 
cycles  of  30  sec  at  94  °C,  90  sec  at  58  °C,  60  sec  at  72  °C  and  a  final 
extension  of  60  min  at  60  °C. 

Aliquots  containing  1  pL  of  amplified  DNA  were  mixed  with 
13.5  pL  of  Hi-Di  Formamide  (Applied  Biosystems)  and  0.5  pL  of  LIZ 
500  (Applied  Biosystems)  as  internal  standard.  After  denaturation 
(5min  at  95  °C),  samples  were  injected  in  ABI  PRISM®  3100  Genetic 
Analyser  (Applied  Biosystems).  Fragment  sizes  were  determined 
automatically  using  GeneScan®  Analysis  Software  v3.7  (Applied 
Biosystems)  and  genotyping  was  performed  through  comparison 
with  DNA  control  samples  9948  (Promega),  K562  (Promega)  and 
9947A  (Applied  Biosystems)  according  to  the  recommendations 
of  Szibor.4 

2.2.  Data  analysis 

Allele  frequencies,  Hardy-Weinberg  equilibrium  in  female 
samples  (exact  test)  and  linkage  disequilibrium  in  male  samples 
were  calculated  using  GENEPOP  version  3.4  software  package5 
(Table  1 ).  Several  parameters  of  forensic  interest  were  estimated 
with  the  formulae  proposed  by  Desmarais6  (Table  2).  Genetic 
distance  estimations  based  on  the  number  of  different  alleles  (Fst) 
were  calculated  using  software  ARLEQUIN  v3.11.7 
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Table  1 

Allele  frequencies  of  DXS9895  and  DXS7130  in  a  population  sample  of  North  of 
Portugal  (n  =  218). 


DXS9895 

DXS7130 

10 

— 

0.003 

11 

— 

0.038 

12 

0.003 

0.111 

13 

0.251 

0.035 

13.3 

— 

0.035 

14 

0.222 

0.006 

14.3 

— 

0.190 

15 

0.346 

— 

15.2 

0.003 

— 

15.3 

— 

0.410 

16 

0.146 

— 

16.2 

0.010 

— 

16.3 

— 

0.149 

17 

0.013 

— 

17.2 

0.006 

— 

17.3 

— 

0.016 

18.3 

— 

0.006 

P 

0.706 

0.137 

p:  Hardy— Weinberg  equilibrium  exact  test  in  the  female  sample. 


3.  Results  and  other  remarks 

Allele  frequencies  are  shown  in  Table  1.  The  population  under 
study  was  in  Hardy-Weinberg  equilibrium  and  the  two  X-STR 
(DXS9895  and  DXS7130)  were  not  in  linkage  disequilibrium 
(p  =  0.838).  Several  forensic  parameters  are  shown  in  Table  2. 

Population  differentiation  between  this  population  sample 
(North  of  Portugal)  and  Spanish  population8  was  evaluated  by 
genetic  distance  analysis.  It  was  observed  that  there  was  no 
significant  genetic  distance  between  these  two  populations  for  the 
two  loci  under  study  (DXS9895,  Fst  =  -0.002;  and  DXS7130, 
Fst  =  0.001 ). 

This  population  study  concerns  only  two  X-STRs  (DXS9895  and 
DXS7130).  However,  these  two  markers  used  with  other  X-STRs 


Table  2 

Forensic  parameters  of  DXS9895  and  DXS7130. 


DXS9895 

DXS7130 

PIC 

0.748 

0.759 

PD  female 

0.890 

0.906 

PD  male 

0.742 

0.750 

PE  trio 

0.703 

0.728 

PE  motherless 

0.564 

0.595 

PIC  —  polymorphism  information  content;  PD  —  power  of  discrimination;  PE  —  power 
of  exclusion. 


could  be  useful  in  forensic  practice,  particularly  in  “deficient 
paternity”  and  other  kinship  cases. 
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